The rotational properties of nuclei in the statistical region are predicted on the basis of a simple BCS model. · The model can be described in terms of three reduced variables. A back-bending, which disappears as the
temperature increases, is observed in the plot of the moment of inertia versus the square of the angular velocity.
The experimental discovery of strongly varying moments of inertia in the ground state rotational bands of deformed even-even nuclei [1, 2] has prompted a variety of theoretical developments [3] [4] [5] for the interpretation of this feature.
A rather appealing model explains the observed increase and back-bending of the moment of inertia versus the square of the angular velocity in terms of the disappearance of the pairing superfluidity due to the increasing angular momentum [3, 4] .
In this work a very simple pairing model, introduced in detail in a previous paper for different purposes [6) , is used to calculate the zero and finite temperature behavior of the angular velocity and of the moment of inertia as a function of angular momentum. -2-
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The model is characterized by three parameters: the density ~ of the equidistant, doubly degenerate, single particle levels; the average z projection ~ of the single particle angular momentum; the gap parameter 6 0 corresponding to zero temperature and zero angular momentum.
The properties of the system are contained in the grand potential Q:
where S = ~ is the reciprocal of the temperature, E is the energy of the single particle levels measured with respect to the constant chemical potential, 
The case in which T = 0 can be worked out analytically and is considered first.
The angular momentum equation yields:
The gap equation can also be integrated explicitly, producing the following relationship between 6. and y :
~means of eqs. 
(8)
The eq. 
Above the critical angular momentum, the yrast line is a parabola typical of an object rotating with a rigid moment of inertia. Below the critical angular momentum the yrast line is also a parabola but it has a negative instead of a positive second derivative. The consistency of eq. (10) and eq. (8) can be tested by remembering that:
If the system is characterized by a moment of inertia depending upon a variable which is allowed to take its equilibrium value, one obtains:
It is easy to verifY that by applying eq. (12) to eq. (10) one does indeed obtain eq. (8).
The case in which T > 0 will now be considered. It is well known that at zero angular momentum the gap parameter decreases with increasing temperature and vanishes at the critical temperature T given by: cr
It follows that the system is characterized by three critical quantities Icr'
T , QJR which can be related to the physical parameters of the system as cr follows:
Since these three critical quantities contain all the physical information on the correlation, has been discussed in detail elsewhere [6] .
In fig. 2 the yrast line is shown together with higher energy-angular momentum isotherms and with the line of the critical energies. One can see that the yrast line has negative second derivative everywhere below the critical angular momentum; the lower isotherms have positive second derivatives at low angular momentum and negative second derivatives at high angular momentum; the higher isotherms have positive second derivatives everywhere. This behavior is better appreciated in fig. 3 where the angular velocity is plotted as a function of angular momentum for various temperatures. At T = 0, as predicted by eq. (8), the angular velocity decreases as the angular momentum increases.
At higher temperatures the angular velocity goes from zero to a maximum and then decreases. At the highest temperatures the angular velocity increases monotonically with angular momentum. At and above the critical angular momenta, the angular velocity becomes independent of temperature and increases proportionally to the angular momentum.
The dependence of the moment of inertia on angular momentum is shown in fig. 4 . At zero temperature such a dependence is given by eq. (9). At larger temperatures the moment of inertia starts with a finite value and increases until it reaches the rigid value at the corresponding critical angular momenta.
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